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Abstract of CN1281906 

The present invention relates to a high-strength, high-toughness and corrosion-resisting steel for 
mooring chain and its production process. Said steel contains (wt%) C 0.25%-0.33%, Si 0.15%- 
0.30%, Mn 1.45%-1.75%, Cr 0.90%-1.40%, Ni 1.00%-1.20%, Mo 0.45%-0.65%, Nb 0.02%- 
0.06%, Al 0.020%-0.05%, residual and harmful elements: P is less than or equal to 0.020%, S is 
less than or equal to 0.015%, Cu is less than or equal to 0.20%, Sn is less than or equal to 0.03%, 
Sb is less than or equal to 0.01%, As is less then or equal to 0.04%, B is less than or equal to 
0.005%, [N] is less than or equal to0.009%, [O] is less than or equal to 0.0020%, [H] is less than or 
equal to 0.0002% and the rest is Fe. At the same time the carbon equivalent must be greeter than 
1.40. Said steel produced by adopting EAF+LF+VD+CCM process can be used as R4-level 
morring chain for semi-submerged well drilling platform, single-point mooring structure, floating 
tanker and other marine installation. 
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[57] *■ 

«9S»*? : I«. ®ffl-S-W(S*%) C s 0. 25% 
-0,33%,Si : 0.15% -0. 30% % Mn : 1.45% -1.75% N Cr s 
0.90% -1. 40% N Ni : l. 00% - 1. 20%^Mo : 0. 45% - 
0.65% % Nb s 0.02% -0.06% N A1 S 0.020% -0.05% J&fc 
SM^ltH P:«0.020% > S ! «0.015% > Cu ! ss0.20% > 
Sn : < 0, 03% ^ Sb : as 0. 01%> Ab ; < 0. 04% N B s « 
0. 005% ^[N] : <0.009% N [0] s s£0. 0020% X [H] s sS 
0. 0002% Fe 0 E&mSJa* J&atfcF 1. 40 o 
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fi*}C: 0. 26%-0. 33*, Si: 0.154-0.30%, Mn: 1. <5%-l. 76%, Cr: 0. 90%- 
1.40%. Ni: l. 00%- 1. 20%, Mo: 0. 45%- 0. 66%. Jib: 0. 02%-Q. 06%, Al: 0.020% 
-0.050%, %&R^%7G%?: < 0.020%, S: < 0.016%. Cu: < 0, 20%, Sn< 
0.03%, Sb: <0. 01%, As: < 0. 04%, B: < 0.005%, [N]:< 0.009%, [0] : < 
0. 0020%, g&#Fe. 

"?> &%&&m*¥l. 40, BD#^fiCe=C (%) +l/3Cr (%) +l/3Ma (%> *2/3Mo (%) . 
^Xtl, gfcfiEfc^, *I£fiiS: 

(2)LFft&, ^lootLF^^j^^Mia^M; 

(DVDftft, ^ffllOOtVD^^ajCSJft^C, #SE[H]< 0.0002%; 



wait. »J«ftt*jfi«flHH2iK^xt: 

^tilfttl^iS, $&3H4&$#£ttfe (OFFSHORE MOORING 

chain) ffl^&fcftftifctf-s^x*:. 

l[fe-jR**70Mi-*H0m, 3l&4&ff|£&100«D-2000m. l>q&£i&&lWft 

^3Sfin*^^86o MPa, RmmatmikttntMt*, swmftBtfkFtote 
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PMHM4bttA#tttt. MWMMftifcttth MEMMftJfc8tttftt» 

%) C: 0. 26%-0. 33%, Si: 0. 16%-0. 30%. Ma: 1. 46%-l. 75%. Cr: 0. 90%-l. 40%. 
Ni: 1. 00%-l. 20%. Mo: 0. 45%-0. 66%, Nb: 0. 02%-0. 06%. Al: 0. 020%-0. 050%. 
ft&£ft , $7GjtP: < 0.020%, S: < 0.016%, Cu: < 0. 20%, Sn< 0. 03% , 
Sb: <0. 01%, Ab: < 0. 04%, B: < 0. 005%, [N] : < 0. 009%. [01: < 
0.0020%, ^^Fe. 

MMXTl. 40, BP^^SC«=C (%) +l/3Cr (%) u/3Mn (%) +2/3M© (%) . 

c: m*s&nmto®&, mtixnmnmft&&. ftTo.26%,#Mst& 
mi¥&m&*mm&j&ti}&tommm*, hjto. 33%, 

Slfc$^fi$£&: 0. 26-0. 33%. 

AttHjJc8£tH££JRB. *»W«#WSi«±R*o. 30%. 
Ma: £*M9&afl&, HfftttiMttlTftlA, 

7MR*. Aj»£***tt. BftMAKm^l. 46-1. 75%. 
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titti RRm^xiuMAmiiMAJNrtiittiiMSjr^-. 

VJLA7«ilsjl[TM*IIXM^mV7JI«ib. MM 

XtMHKIMttlliAU. SgftMiio. stiff, 

11: fiMN^jBMft. £MMsAttMM*^fM(. ft**. 
filK#«*#*rx#|«AW«S5'g'*#tt». *g®&o. 060%*f, fiftftfttt* 
&#in.>»84fc«#tttf*ttte. *ftfc$2. tttfcfcaWte**®^. 060%, 

«j^7C*Sn, 8b. Ab, Cu. B. P. S:Afl*i^*tittlfc9Ffte2£* 
p. A», sb. u, tlNilMIMIk. AM, »**MH^ 

iHttttajfexJKttiMft: Sn-SO. 03%, Sb< 0. 01%. A«<; 0. 04%. Cu<0. 20%. 

p<o.o2%. s< 0.015%. b Gmtomtt®Afo&#m%ftft&ft&*:mfa> 

i. «TU:fli. ttftfls****. **«ftllKJtft*. 
it^ftttHltM. tttftttttttfti. #fttttt**ttSiftrPME, Jit 

/ s XXWtt^S^*J«0.0020%(20ppo)l^rt. XtttiHl, #ft«8. *flfc 



3 



« a = 830-860MPa, $t©5iS 0 * = 900-1070MPa, 6 »=16-2l%, % 

B«W? =66-70%; -20CTM*P*?& CFSHfeP) 3H10-160J. 
BIT* W** 91 « tt 4 J* I£ : 

(1) fepft*. SiootmanftfeKP in A£ft££fc, $ 

(2) LTft*, «100tlJft*P*mto#ft*; 

(3) VDffi #ffil00tVDjF£&ggj&% flHE M < 0. 0002%; 

(5) &&, *&iittlMIIL*UEL. &«£*&&##; 

*. 

£i£0ji 

C: 0. 28%, Si: 0.27%. Mn:1.68%. Cr: 1. 00%. Mi: 1. 12%, Ho: 0. 68%. Al: 
0.029%. Nb: 0.04%. P: 0.014%. S: 0.006%. Cn: 0.12%. Sn: 0.02%. Sb: 
0.008%. Ab:0. 02%. 3:0.003%. [Q: 0.0066%. [0]: 0.0016%. [H] 0.00016%. 

m^wtmmaoL woicftAeoo-c emu , 

cr 6 = 860MPa. <r „ = 980MPa, fc#*»,M8%, lffffi»Bt£# 

V - 67%; -20*CTM*P*2j (VH&P) ^146J. 

C:0. 30%, Si: 0.28%. Vn: l. 62%. Cf : 1. 20%. Ni:1.16%. Mo: 0. 68%. Al: 
0.032%. Kb: 0.036%. P: 0.016%. 8:0.008%. Cu: 0. 12%. Sn: 0. 02%. Sb: 
0.008%. As: 0.02%. B: 0. 003%. IN]: 0.0082%. [0]: 0.0016%. [H] 0.00014%. 

##&Sttftftfc8 (890TC#*600'C B*) , JgJR#, W$E#W 

a a =830MPa, $Lasaa?<^b = 960NPa. a „=io% v ffifttttf* 

¥ «66%; -201CTM^*?!J (VSU&P) &142J. 
&«£«3 

C:0. 26%> Si: 0.26%, Ma: 1. 62%. Cr:0. 96%. Ni:1.16%. Mo: 0. 68%, Al: 
0. 026%, Nb: 0.046%. P; 0.016%, S: 0. 008%. Cu: 0. 12%. Sn: 0.02%. Sb: 
0.008%. Ae:0.02%. B: 0, 003%, IN]: 0.0060%. 10]: 0.0016%. IH) 0.00012%. 

##fts#ftfta wox^eoo-c ®M , jgmn, m&n$ijim&m 



4 



o . = 840MPa. ft&38& : ir»?-t>EMP»; ®#£<r«=17«* HfffittSI^ 

^a«87o-«8otj,*^5sa, 680-880X5 e^*^safi. 

a a = 830MPa, ft&31ft a b = UTMPt. * »»22%, tffM>{fc 

ig^V =67%; -20*CTW?+*??](VS!ftP)^ri4lJ. 

* *=826MPa, ftft3HK<'i» = 913MPa, a ,=17%, $r®»& 

= 68%; -20*CTM4*?b (VHftfen) 
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